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(57) Abstract: 

npeAnaraercH vctpohctbo, KOTopoe mohcct 6wtb Hcnonb30BaHo b XHpyprHH. opTonejjHH u 
CTOMaTonorwH. VCTpoftcTBO ooecrieMHBaeT MMHMMajibHyio HHBa3HBHOCTb m yAo6cTBO npw 
npoBeAeHMH Jia3epHbix onepainiM. 3th npeMMymecrrBa ^ocrwraiOTCH 6haro^apH 
3aKpenneHHK> BHyTpb HaKOHeHHMKa jia3epHoii cncTeMbi o6pa6oTKH 6woTKaHM 
aKycTMqecKoro ripMeMHHica, Koropbiii nanne-rc* npneMHHKOM HH^pMauHM o coctohhhw 
6HOJiorM»iecKOM TkaHH, hco6xoammoh /yi* flocTMHceHiiH onTMManbHoro pexuiMa 
o6pa6oTKM. i 3.n. 4>-jibi, 2 Mji. 
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Description [OnncaHne H3o6peTeHjral: 

M3o6peTeHHe othochtch k Me^HiiwHCKoft tcxhhkc m Mooter 6bin> Mcnonb30BaHo b 
•XHpyprHH. oproneAHH m croMaTonoraw pjin o6pa<5oTKH MHrKHx h TBepn>ix TKaHeii. 

M3BecTen HaKone^HMK /ia3epHoro cKa/ibne/in, coAepxanniH cpeACTBO ^ocraBKH 
jia3epHoro HsnyneHHH no noBepxHOCTH o6pa6aTbiBaeM6i* 6HOTKaHM fl] Ochobhwm 
He^ocTaTKOM AaHHoro ycTpoHCTBa ^an^erc* orcyrcTBHe b hcm HppurauHOHHoro KaHana, 
a Taxxe cpeACTBa. no3B0JiHK>mero onpeAemiTb bha o6pa6aTbiBaeMOH TKaHH. 

M3BecTen Taoce Jia3epHbifl HaKOHe*uunc fljm 6opMann«n>i. KoropbiH HB/iHercH HaHoonee 
6nH3KHM no TexHHqecKofl <ynBHOCTH h nprawT 3a npoTonin [2] 3tot HaKOHeuHHK 
coAepxcMT. KpoMe cpe^CTBa AocraBKM jia3epHoro HanyiieHHJi, cpe^CTBO ^ocraBKM ro 
noBepxHOCTH o6pa6aTbiBaeMoft 6noTkaHH oponiaiomeH 3khakocth. v 

OCHOBHBIM HeAOCTaTKOM npOTOTHIia HBJlHeTCH OTCyTCTBHe B hcm npneMHHKa 

HH$opMaunH o coctohhhh q6pa6aTbiBaeMOH TKaHH. no3Bon*ioiuero onpe^enHTb ee bha. 

3a^aMa. Ha pemeHHe kotodoh HanpaBneHO H3o6peTeHHe, 3aKnioqaeTCH b C03AaHHH 
ycrpoHCTBa, o6ecneMHBai6n;ero yaooctbo npoBeAeHHH na3epHOH o6pa6oTKH 6woTKaHn npn 
o^HOBpeMeHHOM onpeAeneHHH BH^a h coctohhhh o6pa6aTbiBaeMOH 6HOTKaHH, uto. b cbojo 
OMepe^B, o6ecne«tMBaer MHHMManbHyio HHBa3HBHOCTb. 

3a^aua peuiaercH npw ocymetrrBJieHHH H3o6peTeHHH 3a cner TexHHuecKoro praynbTaTa. 
3aKjuoMaioiuerocH b onTMMH3aiuiM ycnoBHfl npaeMa MH^pMauwH o coctohhhh 
o6pa6aTbiBaeMOM TKaHH. 

TexHHuecKHii pe3yjibTaT AOCTHraercH TeM, uto BHyTpn HaKOHeHHHKa na3epHOH cHcreMbi 
Ann o6pa6oTKH 6HOjiorHneeKOM TKaHH, coAepxameM cpe^cTBo ^ocTaBKH jia3epHoro 
H3nyneHHH ao noBepxHOCTH 6noTKaHH, 3aKpemieH aKycTHnecKHH npneMHHK. bxoa 
Koroporo conpH^eH c mcctom bo3achctbhh Ha 6HOTKam>, Tax *rro cooTHonieHHe 

paCCTOHHHH OT OnTHMeCKOH OCH Ha BblXOfle HaKOHeqHMKa ao bxoahoh nOBepXHOCTH 

aKycTHwecKoro npneMHHKa h paccroHHH* ot noBepxHOCTH HaKOHeuHHKa b Mecre ero 
onTH MecKoro BbixoAa ao Mecra bo3achctbh5i Ha 6woTKaHb HaxoAHTCH b npeAenax or 1: 5 
AO 4:1. 3/ieKTpHMecKHH BbixoA aicy cth mcckopo npneMHHKa coeAHHeH c 6hokom 
perMCTpauMM nocpeACTBOM 3KpaHMpoBaHHoro Kaoenn. 

B iiaKOHCHHHKe MO*ceT coAepjKaTbCH cpeACTBo AocraBKH oponiaiomeH jkhakocth ao 

nOBepXHOCTH 6HOTKaHH. 

M3BCCTHO, UTO 3<M>eKTHBHOCTb Jia3epHOH o6paDOTKH 6HOJIOPHHeCKOH TKaHH c 
OAHOBpeMCHHblM o6ecneMeHHeM IIH3KOH HHBa3HBHOCTH (CTeneHH HeKp03a) 3aBHCHT OT 

AnHHbi Boniibi h moiahocth na3epHoro H3nyneHim, SHeppHH h BpeMeHH na3epHOPO 

B03ACHCTBHH H, JXJIH HeKOTOpblX BHAOB TKaHH. ^HAKOCTHOPO OpOHieHMH 30HbI Jia3epHOH 

o6pa6oTKH (cm. iianpHMep, Proceeding of Laser-Tissue Interaction V 24-27. January 
1994. Los Angeles. California, Vol 2134A). 

MccneAOBanHH, npoBeAeHHbie afiTopoM. noKasajiH, mto npn stom Heo6xoAHMa 
°A H OBpe Me h h an onTHMH3auHH yKa3aHHbix napaMeTpos ahh KaxcAoro BHAa 6HOTKaHH. 

Mhbimh cnoBaMH, Heo6xoAHMbi: B03Mo»CHocrb Bbioopa onTHMaribHbix a"Hh bojih 
uanyncHHH xiasepoB hjih hx cmcch. perHCTpaiuiH npouecca nasepHoii AecTpyKUHH, BHAa h 
cocToniiiiH 6noTKaHH h ynpaBJieHHH ahuhoh BojiHbi, MonjHocTbK), 3HcprweH h BpeMeneM 
Jia3epHoro B03AeMCTBHB, cHcreMa opoiueHHH 30Hbi nasepHoii o6pa6pTKM. 

OnTHMH3aUMH pCJKMMa 06pa60TKH B03MO»Ha npH HaJlHMHH CHCTeMbI 06paTH0H CBH3M. 

o6ecneMHBaiomeM ynpasjieHHe napaMeTpaMH na3epHoro HanyneHKH b 3aBMCHMocTH ot 
COCT051HHH h BHAa o6pa6aTbiBaeMOH TKann, T.e. Heo6xpAHM npneMHHK HH^opMaiuiH o 
cocrofiHHH o6pa6aTbiBaeMoii TKaHH, BbixoA KOToporo coeAHHeH c 6jiokom ynpaBneHHH 
napaMeTpaMH na3epnoro H3ny hchiih . 
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npHeMHMKOM MH$0 P MaUHH O COCTOHHMH o6pa6aTbIBaeMOH TKRHH M03KCT 6bITb 

aKyerH^ecKHii npneMHMK ssyKOBofi bojihm, Koropan o6pa3yeTcn b peoyjibTaTe naaepHoro 
paopyiueHHH 6noTKaHH. flna pasnHMHbix TKanefi aMnn H Tyna aKycTHMecKOii bojihm 
paanHHHa (cm. Renso SallmbenI "Shock wave models keep - laser surgeons on target" Out 
Laser Europe June 1994, p.p. 37-39). 8 cl "P>- 

npH paapynieHHH 6noTKaHM m«w Hananow BosfleflcrsHa naoepnoro HMnyjibca n 
noHsneHHeM aKycTHuecKoro carHana HaoniOflaeTCH BpeMeimaH aaflepacKa. Bemrama 
3tom oaflepxKH onpe A e/weTCH xpeM* $aKTopaMH: paceroflHueM or HCTomiHxa SBVKa. 
KOTOpWM HBHHeTCH o6jiy«iaeMaH noBepxHocn, 6noTKann, BO npHeMHBRa, 
peracrpHpyiomero aitycTHwecKHH HMnynbc: HHTeHCHBBotrrwo jiasepHoxx) nsnytiemiH H a 
noBepxHOCTH o6pa6an,iBaeMoii tkehh m BenMHHBofi nopora ee paspynieHHa. 

MccheflOBaHHH noKasann. mto aKycTHiecKHH HMnynbc, BOSHMxaiomiiii npa paapynieroui 
OHOTKaHH c 6onee hhskhm noporoM jiaaepnoro paspynieHiw. HanpHMep A eHTHHa. HMeer 
MeHtmyx) . BpeMeHHyio aaflepxKH oTHoewTenbHo H a«iana nasepHoro HMnyjibca, neu 
aKycTMMecKHfl, MMnyjibc. BoauBKaionuiH npn paspyniemm TKami c 6c*ee bbicokhm 
noporoM pa3pyuie H HH, HanpHMep aMann (cm. G.B. Altshuler. A.V. Bellkov at all 
Acoustic response of hard dental tissues to pulsed laser action". SPIE VOL 2080 
Dental Applications of Lasers. 1993. p.p. 97-103). 

TaKHM o6pa30Mr H fl eHTM4.HKaiiiw BHfla o6pa6aTbiBae M oil TKaHM saBHCHT ot tomhoctm 

H3MepeHHH BpeMeHHOH 3aflep«KH. 

3aKpciuicH He aKycTM^ecKoro npneMHHKa BHyrpM naKoncHHHKa ocBoooxnaer 
onepaiuioHHoe none or A ononH H TenbHbix np H cnoco6neHHH. cbo^ht k mhhhmvmv 
*nyKTyauHio napaMerpoB npHHHToro aKycnmecKOPO cnrHana h 3aBHCHMocTt> BenHHHHW 
BpeMeHHon oa^epxKH or MaHnnyjinuHH onepaxopa. a xaK»e 3anniin.aex aKycxMMecKHH 

npHCMKHK OT CJiyMafiHblX ilOBpeJKBeHHH. 

noMemeHHe aKycxHHecKOPO npneMHHKa c aneKxpniecKHM Bbixo A o M BHyxpb HaKOHenmiKa 
BneHeT 3a co6oh Hann^He b nocne AH eM npoBo A HHKa c tokom. B stOm cnywae Heo6xo A HMo 
o6e3onacHXb KaK na U HeHxa, TaK h onepa-ropa or cnywaiiHO BosMoxHbtx sneKxpomoKOBMx 
B03 fl eHCTBHH. ^KpoMe -roro. H eo6xo fl HMa noMexoycTOHiniBaa nepe A aMa Bbixomibix 
cnrnanoB k ^6noKy hx pePHCxpauHH. rioaxoMy coeflnneHHe Bbixo A a aKycTHuecKoro 
npneMHHKa c Gjiokom perHcxpaiyiH Bbmonneiio nocpeacxBOM sKpaBHpoBanHoro Kaoenn. 

no CBe fl eHHHM aBTopa coBOKynnocxb H3no«e HH bix b $o P Myne H3o6peTein«i npnsHaKOB 
"H3o6peroTenwKHfl ypoBeHb""° >»— KpHTepmo 

Ha 4,hp. 1 cxeMaTHMecKH H3o6pa«eH 6ecKOHxaKXHbiii HaKOHe«mHK na3ep H 0H CHcreMbi 

B/in OOpaOOTKH OHOTKaHHJ Ha <J)HP. 2 KOHTaKTHblH HaKOHetBOTK. 

BecKoiiTaKTHbiH HaKOHcmiHK (4> M r. 1) coctoht H3 Kopnyca 1. bhvtph KOToporo 
pacnonoKenbi onximecKan cncreMa. cocxoHiu.an , M3 onTHMecKoro BonoKHa 2 
KonnHMHpyiomefl n H H3bi 3. noBopornoro 3ep K ana 4 h ^oKycnpyromeii n H H3bi 5. a TaKJKe 
BOflonpoBOflnman T P y6 K a 6 h B03flyxonpoBo fl nman Tpy6Ka 7. AKycTHMecKHft npiieMHHK 8 
saKpeimen BnyrpH HaKOHeMHHKa tskhm o6pa30M. y-ro ero aKycTHHecKHii B xo fl o6panieH k 
«^Z B03AeMCTBM,, i ia 6HOTKaHb 9 ("CTOHHHKy aKycTHcecKOH BonHbi). a sneKTpiiHecKHA 
bwxoa coeflHHeH c 6noKOM perncrpaunH 10 nocpe A CTBOM SKpanHpoBaHHoro K a6enn 11. 
nepe A bxo A om aKycTHiecKoro npneMHHKa 8 na noBepxHocm HaKoneMiiHKa pacnonoKena 
fluaJparMa 12. Paoo^Hii HHcrpyMeHT 13 (bohokho hbh can^npoBbiH crepxeHb) 
KOHTaKTHopo HaKOHeMHHKa noKaaaH H a <1»hp.2. n P H pa6ore c hhm Meero B03 A eiicTBHn «a 
onoTKaHb 9 y A ane H o ox noBepxHocrn HaKOHeMHHKa 6onbnie. MeM np M pa6ore c 

6eCKOHTaKTHbIM HaKOHeMHHKOM. 

c^a^r^ aKyCTMlIeCKoro npneMHHKa 8 onpefleneHo H3 cne^nomnx 
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YMHTbiBan. uto HaMMeHbniee paccroHHHe ot noBepxHocTM HaKOHenmiKa wecra 

B03AeH(?rBHH Ha 6nOTKHHb 9 MOXCCT MeHHTbC* M pa3JlHUHblX BHflOB TKaHeil H 

o6pa6oTKH KQne6neTCH ot 8,5 flo 20 mm, a AHaMerp ^OKycwpyiomefl jiHH3bi 5 paseH 3 mm 
ot onTHHecKofl och 4>OKycHpyx)iuefi jihh3bi 5 no HanpaBjiemno, nepneHAHKynnpHOMy stoh 
och. M aKCH m an bHo bo3motkhoc yflaneHHe aKycTHMecKoro npHeMHHKa 8 or Mecra 

B03^eflCTBMH Ha 6HOTKaHB 9 OPpaHHMUBaCTCH CHHJKCHHeM MyBCTBHTCJlBHOCTH 6noKa 

perHCTpauMOHHoro aKycninecKoro cHraana, h 9KpaHHpoBaHneM Bxo^a aKycTH^ecKoro 
npneMHHKa 8 pyKOfi onepa-ropa h cocTaBJineT 34 mm. YnHTbiBaH 4>opMy HaKOHenroiKa, 
aKycTH^ecKHii npneMKHK 8 3aKpeimeH nepe^ onHxafinieH k Many bosachctbmh Ha 
TKam> BepuiHHOM ynna H3rw6a -rena HaKOHetonuca Tax, hto cooTHomeHHe paccroHHHH ot 
onTimecKoA och ho bxoahoh noBepxHOCTH aKycTHnecKoro npHeMHHKa 8 h paccTOHHHa or 
noBepxHocTM HaKOHenHHKa b Me<rre ero onnniecKoro Bbixona £o MecTa BraAeflcTBHH Ha 
6H0TKaHB, Haxo^TCH b npe^enax ot 1:5 ^0 4:1. - ">'•> 

MccneAOBaHHH, npoBefleHHbie aBTopoM, noKa3anH, hto npn pacnonomeHHH aKycTHnecKoro 
npHeMHHKa b yKa3aHHbix npeAenax aKycrnnecKaH BOJiHa, o6pa3yioiAaHCH npn na3epH0fl 
aojiflUHH 6MOTKaHeA, HMeer aMiuiHTyny, AocTaTOHHyio jjjih peracTpaqHH 
aKycTHwecKHMH npHeMHMKaMH, KpoMe Toro, b 3Thx npenenax aMiuiHTy^a aKycTHMecKoil 
BOjiHBi HeceT MH$opMaiu«o o THn^ o6pa6aTt»iBaeM0H TKaHH. 1 

flwa^parMa 12 MoaceT 6bm> BbinojiHeHa M3 MeTann hwcckoh 4>opMbi hjih nonHMepHoft 
nneHKH, pojib KO-ropbix samnowaercH b 3aiiniTe bxoahoh noBepxHocrH aKy ctm MecKoro 
npHeMHHKa 8 ot paoneraioiinixcH nacrHneK 6noTKaHH 9 h 6pbi3r boabi, a TaKace 
nnnHercH pe30HaTopoM aKycTHnecKHX Kone6aHHii. 

FIpH npaKTHMecKoii peanH3ainiH HaKOHenHHKa b KauecTBe aKycTH mcckopo npneMHHKa 8 
Bbi6paH mhkpo4)oh 4> H pMbi Bpionb h K/bep 4138 b KOMnneKce c npeAycHjiHTeneM 2633 h 
nepexoAHHKOM UA 0160. 

TaKHM o6pa30M, npeAnaraeMoe ycrpoHCTBO HaKOHewHHKa 3a cmct coBOKynHOCTH 
3aHBji5ieMbix npH3HaKOB ooecneMHBaer MiiHHManbHyio TpaBMaTHMHOcrb npn nposeneHHH 
JiasepnoH o6pa6oTKH GwonorHMecKOH TKaHH b coneraHHH c yaooctbom npoBeneHHH 
o6pa6oTKH. 
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Claims^ [OopMyjia H3o6pereHna]: 

1. HaKOHeMHHK na3epHoit.cHCTeMi>i jjjih o6pa5oTKM 6vumormecKO& TKaHH. cojjjf^znjpR 
cpeACTBO AocraBKH jia3epHoro H3nyqeHH* 1 jjo noBepxHocTH 6HdTkaHH. orMnmuQiOica 
TeM. uto BHyTpw Hero 3aKpenneH aKycrmecknR nprieMHHK. bxob; koToporb ^npnaceH c 

MeCTOM B03AeftCTBHH Ha 6HOTKam> TaK, HtO COOTHODjeHHe paCCTOHHHH OT OnTKUeCKOft OCH 

Ha Bbixo^e HaKOHc^HHKa Bxo^Hoii noBepxHocTH a^cnroecKorb npiieMHHka n 
paccTOHHHH ot noBepxHocTH HaKOHe*mHka b Mecrc ero onTHtiecKbrb Biixo^a flo Mecra 
B03AeHCTBMH Ha 6HOTKam> Haxo^MTCH b npeflenax 15 4 1, a OTek-rpiniecKHft Bbixofl 
^coe^HHeH c 6noKOM peracrpaitHH nrcpeflCTBOM 3KpaHHpoBaHHoro ka6enH. ' : 

2. HaKOHeMHHK no n. 1. OTJiiwaiOD^Hiica TeM, trro coflepxHT- cpe/jcrBO ^ocraBKH 
oponiaiomeii ^khjjkocth flo noBepxHocTH 6norKaHn. . 
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